Recombinant Interleukin-2 Infusions and Serum IgG Subclass Levels

To the Editor:
In a recent article, Soiffer et al ' reported a significant selective decrease of mean serum IgG2 concentrations after low-dose infusions of recombinant interleukin-2 (rIL-2) to patients with malignant neoplasms. They proposed that an increased number of natural killer (NK) cells may be the cause of IgG2 downregulation, possibly through the production of interferon-y (IFN-y). Such results are strikingly different from those we obtained in patients treated with higher doses of rIL-2.
Two groups of patients with metastatic melanoma were treated with high doses of rIL-2 (Roussel Uclaf, Paris, France) using the following regimens: in group A, 8 patients received 16 MUVm2/d (6 patients) or 20 MUVm2/d (2 patients) by continuous infusion during 5 days and then on days 15 to 19; in group B, 7 patients received 24 MUI/mz/d during 2 days and then every week during 5 weeks. Blood samples were collected just before and 8 to 12 days after the end of therapy for group A and the day before the fifth weekly infusion of L-2 for group B patients (ie, after a total of 170 MUI/m2 and 190 MUI/mZ rIL-2 in groups A and B, respectively). IgG subclass levels were determined by a competitive immunoenzymatic assay using monoclonal antibodies (Unipath, Bedford, UK) from clones NL16 (IgGl), GOM2 (IgG2), ZG4 (IgG3). and R14 (IgG4). developed in our laboratory as previously described.2' IgA and IgM levels were determined by laser nephelemetry. Lymphocyte immunophenotyping was performed on blood samples collected on EDTA; white blood cells were labeled with monoclonal antibcdies to CD3, CD4, CD8, CD19, CD25, and CD56 (Becton Dickinson, Pont de Claix, France) as previously described! As shown in Table 1 , the absolute numbers of CD3, CD25, and CD56 increased in almost all cases after rIL-2 infusion, suggesting an elevation of activated T lymphocytes and NK cells. Proportions of CD4+ and CD8+ cells were not significantly modified ( d a t a not shown). In all tested patients (group B), the absolute number of circulating B cells (CD19+, see significantly increased (mean 5 standard deviation, from 5.62 2 2.32 to 8.06 2 3.82 mg/mL; P S .01, using the Wilcoxon's r-test for paired series); in group B, the same tendency was observed in 5 of 7 patients. IgG4 levels increased in 13 of the 15 patients (from 0.226 f 0.163 to 0.339 2 0.264 mg/mL; not significant [NS]), whereas IgG3, IgA, and IgM levels were not uniformly affected. Finally, at variance with the study of Soiffer et al,' IgG2 levels marginally increased in 10 of the 15 patients (from 2.26 2 1.28 to 2.54 f 1.19 mg/mL; NS). Interestingly, IgGl serum levels also increased, although not significantly, after treatment with low doses of rIL-2.' Similar profiles of IgG subclasses are frequent in individuals undergoing abnormaly repeated exogenous antigen stimulations, such as in the context of recurrent bacterial infect i o n~.~ Nonspecific stimulation of B and T cells by rIL-2 might partially mimic such conditions.
Results of IgG2 serum levels are more controversial. Although different effects may be expected from treatments with low and high doses of rIL-2, it is worth noting that our patients also had increased numbers of CD56' cells, which questions the role of NK cells in IgG2 deficiency presumed by Soiffer et al.' A possible role of IFN-y in IgG2 downregulation is even moE unprobable in view of the recently described association of IFN-y production defects and IgG2 deficiency? Comparisons with mouse models, in which IFN-y plus lipopolysaccharide induce an inhibition of IgG3 production, is not contributive because it is now well established that human IgG2 cannot be considered an equivalent of mouse IgG3, from both structural and functional points of view?
Measurements of IgG2 concentrations are prone to certain pitfalls that are not of common knowledge. In particular, we and others have clearly shown that the antibody HP6014, which is included in many commercially available kits, reacts up to ninefold more smngly with A than with K type IgG27-9; other factors such as the Gm(23) allotype and certain variable regions may also influence IgG2 level determinations using this Because Soiffer et al' used the antibody HP6014 in their study, it is conceivable that alterations of the expressed variable region repertoire or an increase of the K:A ratio induced by rIL-2 treatment may have resulted in biased IgG2 level determination. However, although we believe that such methodologic considerations are worth noting, differences in doses and protocols of rIL-2 may still explain the striking discordance between both studies. Our study differed in that the patients received continuous treatment and we evaluated subclass levels 8 to 10 weeks later. We propose that the substantial differences in the study design may explain the differing results.
Aucouturier et a1 also suggests that our comments on murine IgG3 regulation are not relevant to our study as "it is now well established that human IgG2 cannot be considered an equivalent of mouse IgG3." The reference he refers to does not support this statement; in fact, it states that murine IgG3 is the predominant subclass response to polysaccharides and the overrepresentation of IgG2 in human responses to polysaccharides is well recognized.' This functional correlation between murine IgG3 and human IgG2 may well relate to common regulatory mechanisms such as interferon-y suppression. In our report, we speculate that the decrease IgG2 concentrations associated with rIL-2 treatment could result from interferony suppression. However, Aucouturier et a1 points out a recent report that implicates interferon-y deficiency in association with IgG2 deficiency? This study examines four IgG2 deficient patients' in vitro response to mitogen. Although interesting, it is difficult to draw firm conclusions from these results on the effects of interferon-y on serum IgG2 regulation. Further studies are needed to assess the role of interferon-y and other cytokines on human IgG2 subclass regulation.
Finally, the use of clone HP6014 for determination of IgG2 concentration is questioned. Aucouturier et a1 notes that this monoclonal antibody "reacts more strongly with A light chains" and suggests
